ABSTRACT The purpose of this study was to describe the demographic characteristics of low-income parents who perceive financial burden in managing their child's asthma and related associations with their children's asthma outcomes and clinical characteristics. We hypothesized that (1) identifiable differences between parents who do and do not report burden; (2) regardless of access to care, asthma outcomes would be worse for children whose parents perceive financial burden in obtaining care for their child's condition. Baseline data from a randomized trial evaluating the effect of a school-based asthma intervention were analyzed for this research. Eight hundred thirty-five parents were interviewed by telephone regarding their child's asthma management. Associations between demographic and clinical factors and perception of financial burden were examined using bivariate analysis. Multivariate regression analyses were used to examine associations between perceptions of financial burden and asthma outcomes, including emergency department visits, hospitalizations, and missed school days. Perceived financial burden was evident in 10 % (n079) of parents. Female heads of household (χ 2 (3)07.41; pG0.05), those at the lowest income levels (χ 2 (3)012.14; pG0.01), and those whose child's asthma was poorly controlled (χ 2 (2)049.42; pG0.001) were most likely to perceive financial burden. In models controlling for level of asthma control, income, and having a usual source of asthma care, parents who perceived financial burden were more likely to have children who had at least one emergency department visit (OR01.95; 95 % CI01.15 to 3.29), hospitalization (OR03.99; 95 % CI02.03 to 7.82), or missed school days due to asthma (OR03.26; 95 % CI01.60 to 6.67) in the previous year. Our results supported our hypotheses. Among low-income parents of children with asthma, the majority do not perceive financial burden to obtaining care. However, among parents that do perceive burden, urgent care use and missed school days due to asthma for their child were significantly higher, regardless of family income and having a usual source of asthma care. Mothers and grandmothers heading families and those caring for children with uncontrolled asthma were most likely to report burden. These findings have implications for clinical practice in that health care providers may be able to take simple actions to determine patients' financial-related perceptions, correct misconceptions, and help patients consider their full range of options to manage their child's asthma.
INTRODUCTION
Asthma is the most prevalent pediatric chronic illness, affecting seven million children in the U.S. and is the main reason children use urgent care services for a chronic condition. 1 Living in urban inner-city environments has been identified as a risk factor for asthma prevalence, along with low socioeconomic status, and less access to primary care. 2, 3 Children living in low-income areas have above-average rates of emergency department (ED) visits and hospitalizations. 4 The National Asthma Education and Prevention Program (NAEPP) has described health services utilization as an important proxy measure of disease morbidity and an independent measure of asthma outcomes. 5 Advances in the evidence base for the treatment and management of asthma over the last several decades have provided solid evidence that asthma can be effectively managed by individuals and their families, but to accomplish this end, families need support from health systems and an effective ongoing therapeutic regimen. 6 With rising health care costs more frequently shifted to patients in the form of co-pays, deductibles, and higher health insurance premiums, routine management may be perceived by some as financially burdensome. For children with asthma, family financial burden has been raised as a concern by a number of observers. 7, 8 Even in groups classified as low-income, there is variation in availability of financial resources for addressing health problems. People with similar individualor household-level socioeconomic characteristics can live in very different local service environments. 9 Anderson and colleagues have shown that, regardless of individual-level characteristics, a low-income child who resides in a metropolitan statistical area with more federally funded community health centers and a less equal distribution of income has better access to medical care. 10 This access is thought to be based on the fact that greater community wealth and its distribution provide greater support for expanding health resources to low-income individuals. 10 Furthermore, annual income is used as measure of relative poverty in the U.S., 11 however, accumulated wealth varies dramatically across social groups. 12 Data show that, in the lowest income quintile, households headed by whites have on average more than 400 times as much wealth as those headed by African Americans. 9 Given these community and individual differences, there is reason to believe that perceptions of financial burden may not always be synonymous with a family's financial situation as viewed by others, or an external assessment of their ability to pay for health care. National data have shown that 87 % of adults with asthma report having health insurance coverage, yet 30 % of this group report facing financial barriers in obtaining care. 13 Although expansions of Medicaid and State Children's Health Insurance Programs have provided more coverage for essential medicines and preventive services for children, data suggest that even minimal levels of cost-sharing can be burdensome to insured, low-income families, 14 while other work has shown that cost concerns are more often mentioned by families with private or no health insurance coverage. 15, 16 The potential impact of a parent's perceptions about cost barriers to obtaining asthma care for their children is not well understood. Work with children with asthma living in inner-city Baltimore has shown no associations between perception of financial burden and underuse of medications, 17 while other work has shown that children with asthma from families with high out-of-pocket expenditures for health care use less medicine 18, 19 and are more likely to be hospitalized. 19 In the adult literature, individuals with work-related asthma who reported at least one financial barrier to asthma care were more likely to experience adverse asthma outcomes compared with individuals who did not report financial barriers. 20 Although several studies have shown associations between measures of socioeconomic status and asthma outcomes, it is not clear whether parent perceptions of families' financial situation is related to outcomes for children. Since evidence suggests that access to care alone may not predict which families are most vulnerable to perceiving financial burden with care, there may be other demographic and clinical characteristics of patients that accompany these perceptions. Understanding factors associated with parent perceptions of financial burden in low income families may help clinicians better anticipate which patients are most concerned with financial burden and need help to clarify their perceptions and/or help to understand their options better.
We could not locate studies that have specifically examined which parents are most likely to perceive financial burden nor whether such perceptions are associated with poor asthma outcomes in their children. Exploring these questions in families where children are most vulnerable to poor asthma outcomes is important given the extent of asthma-related morbidity in communities experiencing economic deprivation. 21, 22 The purpose of this study was to describe the demographic characteristics of lowincome parents who perceive financial burden in managing their child's asthma and related associations with their children's asthma outcomes and clinical characteristics. Families were recruited from Detroit, Michigan, a city facing severe economic problems and a high prevalence of asthma. 23 We hypothesized that (1) parents who perceive financial burden with their child's asthma management exhibit identifiable differences compared with those where no burden is reported; (2) regardless of access to care, asthma outcomes are worse for children whose parents perceive financial burden in obtaining care for their child's condition.
METHODS

Data
We conducted a cross-sectional analysis of data from parents of urban elementary school children in Detroit, Michigan. The data used in this analysis came from the baseline assessment for a randomized trial evaluating a school-based asthma program described elsewhere. 24 The study protocol was approved by the University of Michigan Institutional Review Board and the Detroit Public Schools system.
Sample
Participants were parents of school-aged children with asthma symptoms enrolled in grades 2-5 at 14 Detroit elementary schools. The participating schools were located in low-income neighborhoods in Northwest Detroit. More than 40 % of the families of the children enrolled in these elementary schools met federal guidelines for poverty. Parents of all children in grades 2 to 5 (n06,351) were provided a survey form designed to identify asthma cases, and 4,576 parents returned the survey with sufficient data for analysis, of which 1,217 children were identified for participation in the randomized trial. 24 Of 1,217 children fitting initial criteria, parents or caretakers of 835 children agreed to participate and provided baseline data. Parents provided written informed consent for themselves and their minor child prior to the collection of any information. Parents were given small monetary incentives for their participation in the study.
DATA COLLECTION
One hour, parent baseline interview data were collected over the telephone by trained interviewers. The interview captured self-reported data related to the parent's experience with the child's asthma and demographic information.
Measures
Perception of Financial Burden The main independent variable was perception of financial burden. To evaluate perceived financial burden in obtaining asthma care for the child, parents were asked the following question: "Has your child's asthma caused any financial problems for the family?" Similar measures have been used in national surveys to measure perception of financial burden. 25 Asthma Outcomes-Health Services Use and Missed School Days The dependent variables in this study were health services use and missed school days. Frequency of health care use (ED visits, hospitalizations, ICU stays) and missed school days in the past 12 months due to the child's asthma were assessed through parent self-report. Self-report of health care events such as ED visits and hospitalizations have been shown to be highly correlated with medical records of such events. 26 
Asthma Medications
We assessed which asthma medications, both controller and quick relief forms, were prescribed to the child by obtaining the names of medications through open-ended responses from the parent who were asked to assemble medicines to refer to during the interview.
Asthma Control and Frequency of Symptoms Asthma control and frequency of symptoms were assessed based on self-report of the presence of daytime and nighttime symptoms in the previous month, which is the recommended assessment period based on the NAEPP Guidelines for the Diagnosis and Management of Asthma. 5 Usual Source of Care for Asthma To evaluate whether the child with asthma had a usual source of care, parents were asked the following question: "Not including the emergency room, does your child have a regular family doctor or health care provider that you usually go to for his/her health care?" Demographic Characteristics Data regarding family and household demographic data including gender of child, age of child, head of household, parent education, child and parent race, and annual household income were also collected.
Analysis
All data were analyzed using SAS 9.2. Frequencies were computed for each of the categorical variables (child gender, head of household, child and parent race, parent education, annual income, usual source of care for asthma, perceived financial burden, frequency of symptoms, asthma control, and asthma medication prescription). Asthma medications were re-coded into the child taking quick relief medication or controller medication. Asthma control was calculated by taking the worst impairment category of day or night symptoms. This technique and rationale has been used in other studies and is recommended in the NAEPP asthma guidelines. 5, 27 The NAEPP asthma guidelines were used to classify asthma control into three categories: poorly controlled, not well controlled, or well controlled, and four categories for frequency of symptoms: ≤2 days/week, 92 days/week but not daily, daily, and throughout the day. 5 Student's t-test and chi-squared analyses with Fisher's exact test were used to examine differences in demographic and child clinical characteristics between parents who did and did not report perception of financial burden.
Models were then created to examine relationships between perceived burden and the outcomes of interest: ED visits, hospitalizations, and missed school days during the past 12 months. Outcomes were analyzed as both categorical and continuous variables. Both multivariate logistic and negative binomial distribution regression analyses were used for three separate models to assess whether parent perceived financial burden to obtaining asthma care was associated with ED visits, hospitalizations, and missed school days for their child. Based on the distribution of responses, ED visits, hospitalizations, and missed school days were each dichotomized into either "none" or "one or more" for logistic regression analyses. Negative binomial distribution regression was used since the outcome variables were count data, and overdispersion between the mean and variance of each of the outcomes was present. 28 In all models, we controlled for level of asthma control, usual source of care for asthma, and annual household income based on the rationale that uncontrolled asthma, not having a usual source of care, and annual household income have all been shown to be associated with greater urgent care use in previous literature. [29] [30] [31] Alpha values of 0.05 or less were considered significant. Table 1 describes demographic characteristics of the sample. Ten percent (n079) of parents in this sample perceived financial burden in obtaining asthma care for their child, and 90 % (n0755) did not perceive financial burden. The mean age of the children was 8.40 years (SD01.29), and 53 % were male. Parents and children in this sample were predominantly African American (97 %). Among heads of household, 75 % were mothers to the child with asthma; 15 % were fathers; 6 % were grandmothers, and 4 % were "other," consisting of step-parents, grandfathers, aunts or uncles, or another relationship to the child. Fifty-eight percent of the sample had an annual household income of less than $20,000, 24 % between $20,001 and $40,000, 12 % between $40,001 and $60,000, and 6 % had an annual household income above $60,001. Ninety-two percent of children were reported to have a usual source of care for asthma. Seventy-seven percent of parents achieved an educational level of high school or above. Demographic factors associated with burden were found for heads of household (χ 2 (3)07.41; pG0.05), with a greater proportion of mothers and grandmothers perceiving financial burden; and household income (χ 2 (3)012.14; pG0.01), with a greater proportion of those at the lowest income levels perceiving financial burden. Table 2 describes frequency of symptoms, having prescribed medications, and asthma control among children in the sample. Seventy percent of children were found to be on quick-relief medication, while 24 % were on controller medication. Based on NAEPP classification for frequency of symptoms, 85 % of all children in the sample were found to have symptoms ≤2 days/week, while 5 % had symptoms 2 days/week; 8 % had daily symptoms, and 2 % of children reported symptoms throughout the day. Based on NAEPP classification for asthma control, 76 % of all children in the sample had well-controlled asthma; 17 % had not well-controlled asthma, and 7 % had poorly controlled asthma. Among children prescribed controller medication, 57 % had well-controlled asthma; 33 % had not well-controlled asthma, and 10 % had poorly controlled asthma. Nineteen percent of the sample needed controller medication based on symptom frequency but had not received a prescription.
RESULTS
Demographic Characteristics
Clinical Characteristics
Clinical factors associated with burden were found for parents of children who were prescribed both quick relief (χ 2 (1)04.41; pG0.05) and control (χ 2 (1)07.52; pG0.01) forms of asthma medications, reported more frequent asthma symptoms (χ 2 (3)037.79; pG0.001), had not well and poorly controlled asthma (χ 2 (2)049.42; pG0.001), and a need of controller medication but had not received a prescription by their doctor (χ 2 (1)07.37; pG0.01). Table 3 and Figure 1 show both means and proportions of ED visits, hospitalizations, ICU stays, and missed school days for the total sample, stratified by parent Multivariate logistic regression resulted in three different models and examined the association between parent perception of financial burden and the likelihood of their child having one or more ED visits, one or more hospitalizations, and one or more missed school days due to asthma in the past 12 months (Table 4) . When adjusting for level of asthma control, usual source of care for asthma, and annual household income, it was found that parents who perceive financial burden in obtaining asthma care for their children were more likely to have a child with at least one ED visit (OR01.95; 95 % CI01.15 to 3.29; pG0.01), at least one hospitalization (OR03.99; 95 % CI02.03 to 7.82; pG0.001), and at least one missed school day (OR03.26; 95 % CI0 1.60 to 6.67; pG0.01) due to asthma in the previous year.
Asthma Outcomes
Results from the negative binomial distribution models showed that the dispersion parameters for ED visits, hospitalizations, and missed schools day were 3.57, 9.43, and 2.66, respectively, which demonstrates overdispersion with the observed variance greater than the mean and confirmation for the use of negative binomial distribution. When adjusting for level of asthma control, usual source of asthma care, and annual household income, it was found that relationships between parent perception of financial burden and child asthma outcomes demonstrated similar relationships.
Given that 19 % of the sample had need for controller medication but had not received a prescription, perceived burden may be biased because a large percent of the sample were not receiving necessary treatments that may be the source of burden. We computed additional models that adjusted for not receiving necessary treatment. The findings concerning parent perception of financial burden with their children's asthma management, and child asthma outcomes continued to be significant when also adjusting for this factor.
DISCUSSION
This study of low-income urban children at risk for problems with asthma is unique in that it is the first we are aware of to examine in a pediatric population, demographic, clinical factors, and asthma outcomes related to perceived asthmarelated financial burden. We found that 10 % of parents in this study reported perceptions of financial burden with their child's asthma, and children of parents in this group were more likely to use urgent care and miss school. Our hypothesis concerning identifiable differences among parents who do and do not perceive burden was supported. Female heads of household, those at the lowest income levels, and those whose children had poorly controlled asthma were most likely to perceive financial burden. These findings support work demonstrating that there are differences among adults in perceptions of financial barriers to asthma management 20 and illustrate that such perceptions vary even within a low-income population where children have asthma.
Our hypothesis concerning relationships between parent perceptions of financial burden and worse asthma outcomes for their children regardless of access to care was supported. Our analysis controlling for income and usual source of care for asthma suggest that the association between perceptions of financial burden and asthma outcomes is not solely a function of a family's externally determined financial status or access to care. Children were more likely to use urgent care and miss school if their patients reported perceptions of financial burden even while having a usual source of care. Furthermore, the majority of children in this study were potentially eligible for the statewide MiChild or Healthy Kids health insurance programs administered through Medicaid. Objectively, insurance options were available for almost all.
There may be several reasons families' perceived financial burden is greater than their options objectively suggest, for example, lack of information. Discussion of cost of care between health care professionals and patient in the clinical encounter is frequently lacking, although studies have shown that both patients and providers believe these discussions are important. 32 A national survey of physicians treating children with asthma found that 50 % of physicians do not ask their patients about medication costs before prescribing a regimen. 33 Furthermore, families may not always be aware of their out-of-pocket costs. A qualitative study conducted with families in urban, low-income communities found that parents of children with asthma frequently cited confusion regarding health care plans and medications covered by their plan. 34 In addition, in a study examining adult patients' knowledge of their copayments, Benedetti et al. found that patients have limited knowledge of Chi-square tests were performed on clinical variables of interest to identify differences between the groups NS not significant *pG0.05, **pG0.01, ***pG0.001, as levels of significance reported copayments and make decisions about how and when to seek care in response to perceived costs with very limited discussion with their health care providers. 35 Parents who perceive financial burden with their child's asthma management may not have had opportunities to address these concerns and alternative solutions with their providers. This exploratory study has several strengths. First, it focuses on a population subgroup vulnerable to poor asthma outcomes. Findings suggest that there are clinical and demographic differences in low-income families for parents who perceive financial burden managing their child's asthma despite access to care. Second, the study illustrates the association of these perceptions with the health of children. Perceived financial burden was strongly associated with poor asthma outcomes and urgent care use.
Addressing perceptions of financial burden may not be frequent in clinical care, however, there are ways health care professionals can help their patients by doing so. 36 Cost of medications and health services are generally not within the control of individual practitioners. However, simple actions might be taken to reduce concerns for parents, especially low-income families. Health care providers can routinely ask parents if they experience specific financial barriers. They can ascertain the perceived greatest cost with obtaining medicine and asthma devices and provide suggestions toward alleviating these. Clinical recommendations can be adjusted accordingly, for example, prescribing generics or accessing local programs that provide assistance with pharmaceutical and medical devices. Health care professionals might inquire if the family has explored routine options for insurance coverage (e.g., through child health insurance programs) and provide information regarding access to these and the types of services covered. Under-enrollment in child health insurance programs is not uncommon. For example, although over 40,000 children are enrolled in the MiChild program for Michigan children, an additional 10,000 are eligible but not enrolled. 37 Health care professionals might also refer patients to community organizations assisting families with health and economic concerns. None of these are time-consuming actions and may both assist families to manage better and reflect for patients the provider's desire to be a full partner in asthma care.
There are limitations to this research that should be noted. Because the study was cross-sectional, causal direction in associations between perceptions and outcomes cannot be determined, that is, do perceptions of burden produce more urgent care use or does urgent care use produce greater perceptions of burden. Parents were asked to recall healthcare utilization and missed school days due to their child's asthma over the last 12 months. Errors in recall may have affected the accuracy of the numbers reported. However, recall of signal health care events such as ED visits and hospitalizations have been shown to correlate highly with medical records of such events. 26, 38 Access to health care does not mean access to quality of care. 20, 39 It may be that deficiencies in quality in this sample produced need for more health care use. However, quality was likely variable across the many providers represented in the population studied and, as such, would not account for findings regarding any one or small group of children. We did not have data available to assess whether health care providers in fact offered alternative options to their patients. Future studies may consider assessing the presence of these actions. The study participants were predominately low-income African Americans residing in Detroit, therefore findings may not be generalizable to other populations, however, may have relevance to low-income groups. Additionally, we did not have data available to examine asthma among multiple children in the household or other chronic conditions that children in the sample may have. These factors may influence parent perceptions of financial burden, and future studies may consider further All models were adjusted for usual source of care for asthma, household income, and asthma control; estimates for control variables not displayed. Model 1 is a multivariate logistic regression model predicting more than one emergency department visit, hospitalizations, or missed school days. Model 2 is a negative binomial distribution regression model predicting emergency department visits, hospitalizations, or missed school days as continuous variables *pG0.01; **pG0.001
examination. Lastly, since these data are self-reported, social desirability may have also contributed to the small number of families reporting financial burden, therefore, burden could be greater than represented in data presented here, that is, be underestimated. Study findings have implications for future research. The need to understand psychological stress as a mediator between factors of socioeconomic status and lungrelated health outcomes has been described in the literature. 40 Research might explore the mechanisms through which perceptions of financial burden lead to asthma outcomes and urgent care use. Additionally, future studies might more directly collect data regarding specific aspects of perceived financial burden in obtaining asthma care for children, that is, what costs related to medicines, devices, services, and supports are most likely to produce financial stress. How much does loss of work time, transportation costs, child care expenses, or extent of or confusion about copayments for care produce perceptions of burden? Further inquiry into responses to perceptions of financial burden by individuals may help to inform interventions for families living with asthma and improve communication between health care professionals and their patients.
CONCLUSION
Among low-income parents of urban elementary school children with asthma participating in this study, the majority did not perceive financial burden in managing their child's asthma. However, among parents that did perceive burden, children were more likely to visit the ED, be hospitalized, and miss school days due to asthma. Female heads of household, those at the lowest income level, and those whose children had poorly controlled asthma were most likely to perceive burden. Externally determined financial status of the family or having a usual source of asthma care did not fully explain perceptions of burden. Addressing financial-related perceptions of parents may be an opportunity for health care professionals to help their patients more fully explore options. Simple actions by the healthcare provider to address perceptions of financial burden could be of benefit to patients and enhance their ability to control asthma. Such communication would also reflect the intention of the health care provider to be sensitive to patient needs.
